Carbonic anhydrase activity in the normal and injured peripheral nervous system of the rat.
The carbonic anhydrase reactivity of primary neurons and axons of the L4 and L5 lumbar levels was studied in rats before and after various surgical procedures including transection of the spinal cord, removal of dorsal root ganglia, and transection of ventral or dorsal roots or spinal nerves. In normal animals, carbonic anhydrase reactivity was confined to large and medium size neurons of the dorsal root ganglia, and was also present in a sizeable percentage of cells scattered throughout the thoracolumbar sympathetic chain and in the celiac ganglion. At root level, enzymatic staining could be detected in 48.7% of the dorsal root myelinated axons of most sizes, whereas in ventral roots, it was restricted to small myelinated axons, in a proportion much higher at the L4 than in the L5 level. Spinal motoneurons remained unlabeled, despite procedures aimed at increasing the somal concentration of carbonic anhydrase, such as ventral root ligation and blocking of the fast or slow axoplasmic transport using colchicine or iminodiproprionitrile. However, it is likely that reactive ventral root axons originate from neurons situated segmentally in the spinal cord, and do not constitute aberrant sensory fibers, as carbonic anhydrase activity remained unchanged in the L4 and L5 ventral roots after removal of the corresponding spinal ganglia, whereas it disappeared after damage to the spinal cord at the lumbar level, or at a site distal to a ventral root section. Enzymatic staining of neurons of the dorsal root ganglia was not modified by a dorsal rhizotomy, but showed a marked decrease after transection of the spinal nerve.(ABSTRACT TRUNCATED AT 250 WORDS)